LECTURE II.

OF THE  GENERAL POWERS  OF MATTER, WHICH  INFLUENCE VEGETA-
TION----OF GRAVITATION, OF COHESION,, OF CHEMICAL ATTRACTION,

OF HEAT, OF LIGHT, OF ELECTRICITY, PONDERABLE SUBSTANCES,
ELEMENTS OF MATTER, PARTICULARLY THOSE FOUND IN VEGE-
TABLES, LAWS OF THEIR COMBINATIONS AND ARRANGEMENTS.

THE great operations of the farmer are directed towards the production
or improvement of certain classes of vegetables; they are either mechani-
cal or chemical, and are, consequently, dependant upon the laws which
govern common matter. Plants themselves are, to a certain extent,
submitted to these laws; and it is necessary to study their effects, both
in considering the phenomena of vegetation, and the cultivation of the
vegetable kingdom.

One of the most important properties belonging to matter is gravitation,
or the power by which masses of matter are attracted towards ea'ch other.
It is in consequence of gravitation that bodies thrown into the atmosphere
fall to the surface of the earth, and that the different parts of the globe
are preserved in their proper positions. Gravity is exerted in proportion
to the quantity of matter. Hence all bodies placed above the surface of
the earth fall to it in right lines, which if produced would pass through
its centre; and a body falling near a high mountain, is a little bent out of
the perpendicular direction by the attraction of the mountain, as has been
shown by the experiments of Dr. Maskelyne on Schehallien.

Gravitation has a very important influence on the growth of plants;
and it is rendered probable, by the experiments of Mr Knight, that they
owe the peculiar direction of their roots and branches almost entirely to
this force.

That gentleman fixed some seeds of the garden bean on the circum-
ference of a wheel, which in one instance was placed vertically, and in the
other, horizontally, and made to revolve, by means of another wheel worked
by water, in such a manner, that the number of the revolutions could be
regulated; the beans were supplied with moisture, and were placed under
circumstances favourable to germination. The greatest velocity $>f motion
given to the wheel was such, that it performed 250 revolutions in a minute.
It was found that in all cases the beans grew, and that the direction of the
roots and stems was influenced by the motion of the wheel. When the
centrifugal force was made superior to the force of gravitation? which
was supposed to be done when the vertical wheel performed 150 revo-
lutions in a minute, all the radicles, in whatever way they were protruded
from the position of the seeds, turned their points outwards from the cir-
cumference of the wheel, and in their subsequent growth receded nearly
at right angles from its axis; the germens? on the contrary, took the